The volatile components isolated from leaves of Vepris madagascarica (Baillon) H. Perier (Rutaceae), an endemic species of north-eastern, sub-humid forests of Madagascar, were investigated by GC (Retention Indices), GC-MS and 13 C NMR spectroscopy. Oil samples obtained on laboratory and industrial scales exhibited similar composition, dominated by phenylpropanoids. (E)-anethole (78.2% and 78.6%) was the major component followed by estragole (15.6% and 15.4%). In addition, trunk bark oil also contained (E)-anethole as its major component (84.6%), as well as various sesquiterpenes in low contents.
The genus Vepris (Rutaceae) comprises about 80 species, most of them growing wild in mainland Africa. Among them, V. madagascarica (synonym: Pelea madagascarica), an evergreen, small tree (3-5 m tall) is endemic of north-eastern, sub-humid forests of Madagascar where it is found only in a few places from sea-level up to 500 m altitude, mostly in protected areas and it is considered to be rare [1] .
Very little is known about the phytochemistry of V. madagascarica, although the first study dates back to 1973. Indeed, Billet and Favre-Bonvin identified -pinene, p-cymene, eugenol, methyleugenol and estragole (contents not specified) among the volatiles isolated by hydrodistillation from the chloroform extract of dried leaves and stems of this plant [2] . Recently, Matu reported that the fruit oil contained estragole (30%), (Z)-anethole (31%) and (E)-anethole (33%) [1] . In the present work, we report on the chemical composition of V. madagascarica leaf and trunk bark oils. Leaf oils were produced on laboratory and semi-industrial scales.
Essential oils of V. madagascarica were isolated on a laboratory scale from fresh leaves (sample L1) and trunk bark (sample TB) with yields of 0.8% and 1.0%, respectively. The leaf oil yield obtained with a semi-industrial still was 0.9% (sample L2). In total, 24 compounds were identified by a combination of GC (RI), GC-MS and 13 C NMR spectroscopy. The composition of the three oil samples is dominated by (E)-anethole (78.2-84.6%) followed by estragole (synonym: methylchavicol, 4-allylanisole) (7.5-15.6%). Other phenyl propanoids were identified in all the samples: (Z)-anethole, trans-epoxyanethole, eugenol, methyl-eugenol, (E)-methyl isoeugenol and elemicine. The composition of trunk bark oil differed slightly from that of leaf oils: (E)-anethole (84% vs. 78%), estragole (7.5% vs. 15.5%). This oil sample was also characterized by the occurrence of various sesquiterpenes: trans--bergamotene, -cadinene and 1,10-di-epi-cubenol (0.8-1.0% each). Table 1 : Chemical composition of Vepris madagascarica leaf and trunk bark oils. a) Order of elution and percentages are given from an apolar column (BP-1) except for compounds followed by b ), percentage given from a polar (BP-20) column. b) Limonene and -phellandrene co-eluted on the BP1 capillary column, but they were separated on the Rtx-1 column used for GC-MS analysis. c) RI a : Retention index determined on the apolar column (BP-1). d) RI p : Retention index determined on the polar column (BP-20); tr = <0.05%; 13 C NMR (italic): compounds identified by NMR in the chromatography fraction (see experimental part).
The composition of the leaf oil samples differed drastically from that reported by Billet and Favre-Bonvin since trans-anethole, the major component of our samples, was not mentioned by these authors [2] . It differed also from that of the fruit oil containing (Z)-and (E)-anethole and estragole (30-33% each) [ [3] . In contrast, other Vepris species produce essential oil dominated by terpenes.
According to the experiment carried out on semi-industrial scale (600 L still), leaf oil from V. madagascarica may be considered as a source of (E)-anethole (yields = 0.8-0.9%, w/w, vs. fresh leaves, content higher than 78%). It should be kept in mind that (E)anethole possesses an anise-like odor and a sweet taste and is used in large quantities in the beverage industry (flavoring of food and beverages) and in oral care products. It is also used as a precursor of various chemicals (anisaldehyde for instance) [4] .
(E)-Anethole is produced from anethole-rich essential oils isolated from seeds of various plants. For instance, anise seed oil, obtained by steam distillation of Pimpinella anisum fruits, contains 87-94% of anethole. Nowadays, anise oil tends to be replaced by the less expensive star anise oil (isolated from Illicium verum fruits) or fennel oil (isolated from Foeniculum vulgare fruits). Anethole may also be isolated from sulfate turpentine, or obtained by isomerisation of estragole or synthesised starting from anisole [4] .
In conclusion, our work brings up to date the chemical composition of leaf and trunk bark oils from V. madagascarica. Leaf oil may be considered as a source of (E)-anethole, a compound used in large quantities in the food industry as a natural flavoring compound. 
Isolation of essential oils:
Leaves and trunk bark of Vepris madagascarica were subject independently to hydrodistillation for 3 h using a Clevenger-type apparatus: Sample L1, fresh leaves (542 g; EO, 4.33 g), sample TB, air dried trunk bark (855 g; EO, 8.55 g). Oil sample L2 was obtained using a craftsman-made still (pilot plant, 600 L, vapor distillation), fresh leaves (60 kg; EO, 0.54 kg). The essential oils were dried over anhydrous sodium sulfate and the yield calculated (w/w). The 3 samples were analyzed by GC (RI) and 13 C NMR spectroscopy. Sample L1 was also submitted to GC-MS analysis.
GC(RI), GC-MS and 13 C NMR analysis:
The equipment and experimental conditions for GC(RI), GC-MS and 13 C NMR spectroscopic analysis were similar to those reported earlier [5] . Identification of the individual components was based: i) on comparison of their GC retention indices [6a,b] , ii) by computer matching with a laboratory-made and commercial mass spectral libraries [7a,b] , iii) by comparison of the signals in the 13 C NMR spectra of the mixtures with those of reference spectra following a computerized method developed in our laboratory [8a,b] .
In order to confirm the identification of minor components, a small part of the essential oil (sample L1) was chromatographed on SiO 2 . Three fractions were eluted with n-pentane and diethyl oxide. Identification of linalool, geranyl acetate and elemicine, suggested by GC-MS, was confirmed by 13 C NMR analysis of the polar fraction from CC.
